Effects of an aldose reductase inhibitor, ONO-2235, insulin and their combination on the altered responsiveness to the nerve stimulation and agonists of the isolated atria of diabetic rats.
To determine the effects of an aldose reductase inhibitor (ARI) on diabetes-induced cardiac autonomic nerves disturbance, we examined the effects of ONO-2235, an ARI, as well as insulin on the responsiveness to the nerve stimulation and agonists of the isolated atria of the streptozotocin-induced diabetic rats. Insulin, 4 U/animal/day, was administered s.c. for 4 weeks before the experiment and ARI (ONO-2235), 40 mg/kg/day, was administered p.o. 3 weeks before the experiment. The transmural nerve stimulation (TNS) of sympathetic nerves and parasympathetic nerve was performed in the presence of atropine and metoprolol plus prazocin, respectively. The positive chronotropic and the inotropic responses of the atria to sympathetic TNS and to norepinephrine decreased in the rats diabetic for 8 and 12 weeks. In the rats diabetic for 8 weeks, the insulin treatment restored completely both the positive chronotropic and the inotropic responses to sympathetic TNS, whereas the ARI treatment partially improved the positive chronotropic response and did not improve the positive inotropic response. In the rats diabetic for 12 weeks, the insulin treatment partially improved the positive chronotropic and the inotropic responses to sympathetic TNS, whereas the ARI treatment only slightly improved the positive chronotropic response and did not improve the positive inotropic response to TNS. The combination treatment with insulin and ARI restored completely both the positive chronotropic and the inotropic responses in the rats diabetic for 12 weeks. In rats diabetic for both 8 and 12 weeks, the decreased positive chronotropic and the inotropic responses to norepinephrine recovered completely with the insulin treatment, but did not with the ARI treatment.(ABSTRACT TRUNCATED AT 250 WORDS)